Specific hydrolysis of intact erythrocyte cell-surface glycosphingolipids by endoglycoceramidase. Lack of modulation of erythrocyte glucose transporter by endogenous glycosphingolipids.
This study represents the specific hydrolysis of cell-surface glycosphingolipids (GSLs) of intact cells by endoglycoceramidase (EGCase; EC.3.2.1.123) which cleaves the linkage between oligosaccharides and ceramides of various GSLs. After a 2-h incubation of horse intact erythrocytes with 20 mU EGCase II in the presence of activator at 37 degrees C, 68% of the N-glycolylneuraminic-acid-containing ganglioside GM3(NeuGc) and 70% of 4-O-acetyl GM3(NeuGc) were found to be hydrolyzed without hemolysis, accompanied by a corresponding increase in ceramide but not sphingosine or N,N-dimethylsphingosine. No hydrolysis was observed for sphingomyelin, phosphatidylcholine, phosphatidylethanolamine, cholesterol or membrane proteins. The decrease in immunoreactivity with GMR8 antibody, specific to NeuGc alpha 2,3Gal- of GM3(NeuGc), corresponded to that of cell-surface GM3(NeuGc) by the enzyme, and almost no immunoreactivity was found when 70% of the GM3(NeuGc) was hydrolyzed. Besides the cell-surface GM3(NeuGc) of horse erythrocytes, Gg3Cer of guinea pig, GM3(NeuAc) and LcCer of human, and bovine and rabbit erythrocyte IV3Gal alpha-nLc4Cer were found to be efficiently hydrolyzed by EGCase II even when present in intact cells, while human erythrocyte Gb4Cer is quite resistant to hydrolysis by the enzyme on the cell surface as well as in detergent micelles. Glucose incorporation via the glucose transporter in erythrocytes was not affected at all by the specific and exhaustive hydrolysis of cell-surface GSLs by EGCase II. This result strongly suggested that glucose transporter function was not directly modulated by endogenous GSLs. In summary, this paper demonstrates that, together with the assistance of activator protein, EGCase II will become a powerful tool for selectively removing sugar chains from cell-surface GSLs without damaging other cell membrane components, and will be useful for describing the biological functions of endogenous GSLs.